ABSTRACT
By using methods of nonstandard analysis given by Robinson, A., and axiomatized by Nelson, E., we try in this paper to establish the generalized curvature of a plane curve () t γ at regular points and at points infinitely close to a singular point. It is known that the radius of curvature of a plane curve () t γ is the limit of the radius of a circle circumscribed to a triangle ABC, where B and C are points of γ infinitely close to A. Our goal is to give a nonstandard proof of this fact. More precisely, if A is a standard point of a standard curve γ and B, C are points of γ defined by ) ( α γ + = t B and ) ( β γ + = t C where α and β are infinitesimals, we intend to calculate the quantity
1.Introduction.
The radius of curvature is the limit of the radius of a circle circumscribed to triangle ABC, where B and C are points ofγ infinitely close to A [8] [10] . There are many applications of curvature in geometrical study of curves [5] , [10] and [26] , technology of computer vision and computer graphics [19] and [24] , dielectric surfaces [1] , chemical interatomic surfaces [17] , biological membranes [12] , double babbles [18] , and other applications.
This study is different from the classical studies of curvature [2] , [15] and [19] which deals with the properties of curves in a plane or on a sphere [17] , [22] . The following nonstandard definitions are needed throughout this paper.
Every set or elements defined in the classical mathematics are called standard. [11] Any set or formula, which does not involve new predicates such as "standard, infinitesimals, limited, unlimited…etc", is called internal, otherwise it is called external. [14] A real number x is called unlimited if and only if r x > for all positive standard real numbers r , otherwise it is called limited. [4] , [3] The set of all unlimited real numbers is denoted byR , and the set of all limited real numbers is denoted by R [23] A real number x is called infinitesimal if and only if r x < for all positive standard real numbers r . [9] A real number x is called appreciable if it is neither unlimited nor 
2.The Curvature at a Point Near a Study Point
Today nonstandard analysis rather than it is a branch of mathematics it is a tool used to survey other branches of mathematics and sciences [6] , [7] , [9] , [16] . Meziani [13] , Velemorvic [26] and others, studied the curvature via nonstandard analysis. In this paper, the nonstandard tools will be used to present new and more developed forms of curvature.
Let Q and R be two points near to the point P on a curve ) (t γ in a plane as shown in Fig. 2.1 . Consider the triangle ∆ QPR such that points Q and R approach P, then the triangle ∆ QPR is reduced to the triangle ∆ Q * PR * . By continuing the approach process of Q * and R * to P, we get the infinitesimal triangle ∆ Q * PR * in which Q * and R * become infinitely close to P on ) (t γ . 
3-Generalized Curvature
The nonstandard principles are used for obtaining a generalized curvature at points infinitely close to regular and singular points. The problem of studying the behavior of curves by curvature at or near singular points cannot be obtained with classical differential geometry [8] , [15] , while with nonstandard analysis this problem can be easily treated [26] .
Let A be a standard point on the curve γ , and let B and C be two points infinitely close to the point A, that is ABC ∆ is infinitesimal triangle as shown in Fig. 3 .1, then we have the following cases to the point A:
1-
then the point A is called biregular point.
2-

If
0
≠ γ′
then the point A is called regular point. 
3-
Theorem 3.1
Let A be a standard point on the planar curve γ , and let B and C be two points infinitely close to the point A as shown in Fig. 3.1 , then 1. 
2-Let
t) (
In the same way we can prove the results of 3 and 4.
Theorem 3.2
Let A be a standard biregular point on the curve γ , and let B and C be two points infinitely close to the point A, then the usual curvature of the curve γ at the point A is given by:
From the previous theorem we have 
3.2.
The angular coefficient of 
